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RESEARCH PROJECTS IN 1996 
1. STUDIES OF SEA DYNAMICS, ICE AND HEAT BUDGET 
1.1 Hydrodynamic-ecological models of the Baltic Sea 
Responsible scientist: Kai Myrberg 
The modelling of the physical, chemical and biological processes in the sea was focused in 1996 on testing the 
three-dimensional hydrodynamic-ecological model of the Baltic Sea (FinEst=Finnish-Estonian model). The 
model was verified in the Gulf of Riga (see Gulf of Riga Project) and in the Gulf of Finland under the aegis of 
the Gulf of Finland Year 1996. 
The physical model was compared with salinity and temperature patterns for the years 1992, and 1994-1995. 
Special attention was paid to studying the role of atmospheric forcing and related problems. The biological sub-
model was tested by carrying out a sensitivity analysis of different parameters. The results of these tests led to 
further development of the model parameterizations of the plankton food-web. 
The model version for the whole Baltic Sea (not including the Gulf of Bothnia) was applied to studies of the 
southern Baltic, where larvae drift for the 1994 spring-summer was investigated (Baltic CORE-project, AIR2 
94 1226).The model results were compared with those of the 3D Bryan-Cox-model used by IfM, Kiel. The 
results have been reported in the Interim Reports of the CORE-project. 
The modelling activities in the FIMR have been carried out in co-operation with the Estonian Marine Institute, 
Tallinn, Estonia. The studies of the Gulf of Riga have been presented in the project meetings. Publications of 
the hydrodynamic parts of the model have been prepared in 1996 (in press). 
1.2 Wave studies 
Responsible scientist: Kimmo Kahma 
This year meant the completion of the decade-long study of the dissipation of kinetic energy close to the water 
surface. It was carried out by an international group consisting of participants from CCIW (the lead agency), 
WHOI, FIMR, and NRL. Important results from the study were already published in Nature in 1992, but the 
detailed analysis and the parametrization of the enhanced dissipation below waves appeared in JPO in 1996. 
The main wave project at the F MR during 1996 was the participation in the European Coupled Atmospheric-
Wave-Ocean Model project ECAWOM, a part of the EU-MAST H framework. The role of the FIMR was to 
carry out the implementation and validation of the model in the Baltic Sea. In connection with the ECAWOM 
project and the BALTEX project, and in cooperation with the University of Uppsala, an experiment to study 
the relation between momentum flux and waves was performed at Östergamsholm off the west coast of the 
island of Gotland. 
In Finland, the most important application of wave studies has been wave hindcasting, important for harbour 
and waterway construction in particular. The year 1995 saw a substantial increase in the demand for these and 
several other practical applications, and in 1996 this trend continued. 
1.3 Sea level studies 
Responsible scientist: Kimmo Kahma 
Sea level studies have focused on the long-term changes in the statistics, in particular the mean sea level. The 
mean sea level in the year 1996 was a record low, both in absolute terms as well as with reference to the long-
term trend. Despite this, the 15-year average is still about 5 cm above the long-term trend. This is interpreted as 
an indication of a change in the wind climate that controls the water level of the Baltic Sea. 
1.4 Currents in the Baltic Sea 
Responsible scientist: Pekka Alenius 
In 1996 the project continued field experiments in the central Gulf of Finland between Porkkala peninsula and 
Tallinn. The aim was to study the dynamics of an expected semi-permanent frontal zone in that area. This data 
also contributes to the Gulf of Finland Year studies. It is aimed at the investigation of coastal-open sea 
interactions. The data will be used for verification of numerical models, too. Four moorings with two current 
meters, at depths of 8 m and 45 m on each, were installed in late May and taken up in mid-August. Two 
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moorings also had a thermistor chain installed between depths of 9 and 39 m. The mooring experiment was 
accompanied by a hydrographic cruise that covered the Finnish and Estonian parts of the Gulf of Finland. 
Estonian scientists took part in the cruise. CTD and ADCP observations were made on a hydrographic grid 
covering the whole western Gulf of Finland between longitudes 22°30'E and 26°31'E. The cruise was planned 
in co-operation with a corresponding cruise of the Russian State Hydrometeorological institute. Their cruise 
covered the eastern Gulf of Finland immediately after ours. The whole gulf was thus covered by a hydrographic 
grid. 
Analysis of the 1994-1995 data from the mouth area of the Gulf of Finland was continued. 
L5 Water exchange, nutrients, hydrography and data base in the Gulf of Riga 
Responsible scientist: Pekka Alenius 
This FIMR project is a part of the environmental cooperation in the Baltic Sea region, the Gulf of Riga project, 
financed by the Nordic Council of Ministers in the framework of the Nordic environment programme 1993-
1997. In 1996 the main Gulf of Riga project had six sub-projects: 1) Drainage area and loading of the Gulf of 
Riga, 2) Pelagic euthrophication and sedimentation, 3) Bottoms and zoobenthos, 4) Water exchange, nutrients, 
hydrography and data base, 5) Toxic substances and 6) Production and transformation of nutrients in the 
littoral zone. 
The project begun in 1993. Subproject 4) was divided into three parts: 1) Hydrographical investigations I, 2) 
Hydrographical investigations II and 3) Data base. Part 1 is coordinated by FIMR, part 2 by SMHI in Sweden 
and part 3 by Stockholm University in Sweden. 
Our project had subgroups in Estonia (Estonian Marine Institute and Tallinn Technical University), Latvia 
(Latvian Fisheries Research Institute and Latvia University) and Sweden (Gothenburg University). 
1996 was the first almost purely data analysis and modelling year of the project. The field phase mainly ended 
at the end of 1995. Some current measurements and observations of nutrient fluxes in Virtsu sound, the 
northern outlet of the Gulf of Riga, was still done, however. The work was focused primarily on the further 
development of the integrated hydrodynamic-ecosystem model for the Gulf of Riga. Data analysis supporting 
the model validation and verification was carried out. 
Results of the project have been presented in internal progress reports of the project and in international 
conferences such as the Baltic Marine Science Conference in Ronne, Bornholm. The data analysis is carried out 
continuously but the unified analysis of the results of the several subgroups still needs a lot of work during 
1997. 
1.6 Ice model 
Responsible scientist: Jouni Vainio 
The dynamic ice model was adopted into operational use in the Ice Service during the year. During the 1995/96 
ice season altogether 130 forecasts were given to the Finnish Icebreaker fleet. The response from the officers on 
the icebreakers was encouraging. At the beginning of the 1996/97 ice season the Ice Service started to sell ice 
motion forecasts. For the needs of operational use, the running of the model was simplified and automated in 
January and still further in the autumn of 1996. 
The project was planned to be finished at the end of 1996. However, due to the encouraging results the project 
will be continued. At the end of 1996, the tests of the 5-day dynamic ice model and the thermodynamic part 
were started. 
Co-operation with the SHMI was started by bringing the BOBA_P31 ice model back to Finland prior to moving 
it into a UNIX environment. 
1.7 European Multisensor Airborne Campaign (EMAC-95) 
Responsible scientist: Hannu Grönvall 
The European Space Agency (ESA) organized a large airborne microwave measuring campaign in Europe. The 
Helsinki University of Technology/ Laboratory of Space Technology coordinated the snow and ice research in 
Finland. The Finnish Institute of Marine Research was one of four institutes that took part in the EMAC 
project. The field work was carried out in the Bay of Bothnia in April 1995. During the field campaign SAR 
images from many different frequencies were produced by EMISAR and ESAR radars. Existing radar satellites, 
e.g. ERS and RADARSAT, operate in the C-band and hence their SAR images only give information on the ice 
surface. EMISAR and ESAR were also operated at lower frequencies and these SAR images give additional 
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information about the internal structure of the ice. The aim of the project is to compare and integrate different 
data sets and study their applicability to sea-ice remote sensing. The project is funded by Tekes and ESA. 
The SAR images by ESAR and EMISAR were not delivered to Finland until October. Hence the time allocated 
to the EMAC project prior to October was used in the development of a multichannel image classifier. In the 
absence of EMAC SAR data, the algorithm was tested with ERS 1 SAR images. From one ERS SAR image 
were generated two synthetic channels with the aid of a wavelet transform. These data were then classified 
using a multivariate normal mixture distribution. After October the radiometric and geometric processing of 
ESAR images was started. 
2. STUDIES RELATED TO GLOBAL CLIMATIC CHANGE 
2.1 Overflow through the Denmark Strait - NORDIC WOCE 
Responsible scientist: Jouko Launiainen 
The exchange of water and heat between the Atlantic Ocean and the polar seas is one of the key issues in 
oceanographic, climatological and environmental change. As a contribution to the global WOCE (World Ocean 
Circulation Experiment), the Nordic Countries are engaged in studying the related problematics. The NORDIC 
WOCE focuses especially on the exchange of water, heat and salt through the Denmark Strait and the Iceland-
Faeroe Ridge. In autumn 1993, R/V Aranda started a set of NORDIC WOCE expeditions together with an 
Icelandic research vessel. A CTD-network was implemented in the Denmark Strait and ADCP-current profilers 
were used. Additionally, two Argos-satellite drifters were deployed and intensive marine meteorological 
measurements were made from the research vessel for studies of air-sea interaction. Samples of fluorocarbons 
were taken for tracer studies. 
The satellite drifters functioned until November 1994, when one of the buoys was recovered on the coast of 
Norway after it had drifted over 11 000 km. After drifting approximately the same distance the other ran out of 
batteries in the Irminger Basin. The analysis of the drift, especially with respect to the geostrophic wind 
(elaborated from the pressure grid data from ECMWF) was reported in the press. The marine meteorological 
measurements based on the ship's weather station data and radiosounding data were analysed and the influence 
of a thermal front on the energy exchange between the atmosphere and the ocean was studied. The study is in 
the reporting phase. 
The CTD-data have been fed to the international data banks after rather a laborious quality check and 
calibration to meet with the international WOCE standards. Calculations of dynamic topography and 
geostrophic currents were made, as were also comparisons of the calculated geostrophic current field with that 
observed by the ADCP's and drifters. CTD and ADCP observations are also being used in studies of the 
dynamical features of surface water masses, in collaboration with Swedish scientists. As to the tracer studies 
conducted by the Swedish scientists, successful results have been reported. 
The following Finnish RV Aranda expedition to the area, to be carried out in August-October 1997, was 
prepared. Swedish, British and US scientists will contribute to the expedition. Additionally, an EU-funded 
project VEINS (Variability of Exchanges in the Northern Seas), which is parallel to and closely co-operating 
with the Nordic WOCE, was prepared. 
2.2 FINNARP-95/96 Weddell Sea expedition 
Responsible scientist: Jouko Launiainen 
A marine expedition directed to the Weddell Sea in the Antarctic was carried out as an eight week-long Joint 
Nordic Expedition in January - February 1996 by the Finnish Research Vessel Aranda, under the Finnish 
Antarctic Research Program (FINNARP-95/96). For research and navigation in the sea-ice zone, the vessel 
carried two helicopters on board. The ship left Helsinki on 28 November 1995 and returned on 2 April 1996. 
The scientific program consisted of projects in chemical, geological and physical marine science and in marine 
meteorology. The main scientific goals and planning were carried out in international co-operation to fit in 
with international programs (SCAR, SCOR/iAnZone, IPAB) connected with the problematics of climate 
prediction and Global Change. The scientific personnel consisted of 28 scientists from Finland, Norway and 
Sweden, while the crew numbered 13. The scientific personnel boarded and disembarked from the ship in Cape 
Town, South Africa. 
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Scientifically, the expedition was composed of four main tasks: 
1) Chemical sampling, ADCP current and hydrography profiling. 
2) Air-sea-ice interaction, sea-ice and remote sensing studies in the marginal ice zone. 
3) Marine geological studies, acoustic sounding and drilling in the continental shelf region off the Riiser-
Larsen Ice Shelf. 
4) Servicing and maintenance of the automatic meteorological station at the Finnish Aboa/Swedish Wasa 
land base. 
The ship route is shown in Fig. 1. At the beginning of the expedition, a failure in the ship's engines forced her 
to return to Cape Town, and the expedition was postponed by a few days. While cruising south, research was 
concentrated on hydrographic and chemical sampling. Studies of air-ice-ocean interaction and sea-ice were 
carried out in the central Weddell Sea. A suitable region for sea-ice research was found somewhat further west 
than expected. Soon after the beginning, the ice fields rapidly broke down into a mosaic under the swell. The 
process was scientifically interesting, but hindered the studies in the field. Between the ice station and the 
geological research area, deep sea hydrographic monitoring was done. Acoustic and seismic profiling, diamond 
drilling and bottom sampling were carried out in the shelf sea in the eastern Weddell Sea, from where servicing 
flights to the Finnish and Swedish land stations were also made. In the shallow shelf sea in the eastern Weddell 
Sea the ice and weather conditions in the summer of 1996 were regarded as somewhat exceptional. 
Accordingly, drifting pack ice, icebergs and occasionally windy weather caused rather a difficult environment 
for the geological work, especially for the diamond bottom drilling. This was several times interrupted by 
breaking of the sea ice and collapsing of the local ice shelf. In spite of some difficult environmental 
circumstances, the various research projects were able to be carried out satisfactorily. 
20°W 
Fig. 1. R/V Aranda's FINVARP-95/96 expedition from Cape Town, South Africa, to the Weddell Sea, and the 
drift trajectories of the marine meteorological buoys deployed on sea ice floes. 
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2.3 Ocean-atmosphere interaction in the Weddell Sea 
Responsible scientist: Jouko Launiainen: 
The energy exchange and interaction between the ocean and the atmosphere in the Antarctic seas is even of 
importance to the global climate and e.g. controls the bottom water formation and renewal of the world ocean. 
The principal aims of the project are studies of 
• exchange of momentum, sensible and latent heat between the atmosphere and ocean 
• oceanic and atmospheric surface layer stratification and modification in the marginal ice zone 
• factors forcing the ice motion and surface currents in the Weddell Sea. 
In addition to experimental data, the study is accompanied with the relevant modelling. The study is carried out 
together with the Department of Geophysics of the University of Helsinki and in co-operation with the 
international SCOR/iAnZone group. 
In 1996, analysis of the data from the previous Weddell Sea experiments (1990, 1992) was completed. The 
analyses were mostly based on Argos buoy data and particularly considered the wind forcing of Weddell Sea ice 
motion as well as the heat and moisture exchange at the air-ice and air-lead interfaces. Some 10 reports have 
been published in 1992-1996 and all the marine meteorological data sets have been delivered to over 20 data 
banks abroad. A new field experiment in the Weddell Sea was carried out as a part of the FINNARP-95/96 
expedition in January-February 1996. Seven buoys were deployed on ice floes to detect ice drift and measure the 
meteorological surface-layer variables. The atmospheric boundary layer was studied by radiosonde soundings, 
and the surface properties by radiation and turbulence measurements on the ice. The buoy program was 
successful and the buoys survived for the whole of 1996 (Fig. 1). In addition to gathering data for research, the 
buoys yielded data for the Southern Ocean marine meteorological services, as well as data for the update and 
validation of Southern Ocean models. This was because the buoy set was the only marine meteorological data 
source in the central Weddell Sea operating throughout 1996. 
2.4 Sea ice, remote sensing and air-sea interaction studies in the marginal ice zone in the eastern 
Weddell Sea 
Responsible scientist: Hannu Grönvall 
The European ERS-1 and ERS-2 operated over the Southern Ocean in winter 1995/96. The active microwave 
technique used in the satellites provides high-resolution weather independent information about the ice. One 
main target of the sea-ice research was to gain more ground-based data on the physical properties of the 
Antarctic sea-ice and snow cover in order to develop satellite image analysis methods, such as the one under 
development for the Baltic Sea. Another main goal was to investigate the geometric and aerodynamic 
roughness of the sea ice. 
Due to changes in the expedition's timetable and the unexpected ice situation, the ERS/SAR images were 
indent too east. The development of the image analysis methods was therefore not as successful as planned. 
To examine the ice field morphology in the marginal ice zone a laser profilometer and video camera system 
were installed on a helicopter. A total of 14 laser profiles were measured, covering approximately 200 nautical 
miles. 
Aerial photographs were taken from a helicopter in the same marginal ice zone field where the first five 
drifting buoys were sited. 
Ice samples were cored for measurements of the physical properties of the ice and structural analysis. A total 
of 24 ice cores were drilled at 12 sites. At each site ice temperature and salinity were measured and cores for 
ice internal structure analyses were drilled. 
In the marginal ice zone the ice was typical summer sea ice. The ice thickness varied in the range 0,40 -
4,05 m and the salinity in the range 0,75 - 7,95 ppt. 
2.5 Sedimentation in the Weddell Sea 
Responsible scientist: Lauri Niemistö 
The chemistry of the Weddell Sea sediments and sea water was studied during the FINNARP-95/96 cruise. The 
analyses of the sediment samples are under way. Sea water samples were collected on the voyage from South 
Africa to the Weddell Sea, including both surface water (100 m) and deep water (1000 m). The unfiltered 
samples were analysed later. The results indicate a relatively high cadmium level in Antarctic sea water, 
especially in the surface layer. These results are in agreement with the preliminary results of the earlier study. 
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2.6 Ecology and ecophysiology of cold sea organisms 
Responsible scientist: Harri Kuosa 
2.6A. Cold adaptation of marine crustaceans 
Responsible scientist: Eila Landes 
The aim of the project is to study the cold adaptation and the thermal tolerance of marine invertebrates, 
especially the crustaceans. This knowledge will help the evaluation of the ability of marine organisms to adapt 
to new environmental conditions. The work has been done in cooperation with scientists of the Department of 
Biology of Turku University. 
In 1996 field work was done on board r/v Aranda in the Bothnian Sea by collecting the bottom amphipod 
Monoporeia affinis and near-sediment water in order to study the connection between the biochemical 
composition of food particles and the fluidity of the biological membranes of the animals. This connection was 
also studied experimentally by feeding experiments on Monoporeia affinis and Pontoporeia femorata with 
different species of phytoplankton algae. This work was carried out in cooperation with project 4.5 (Kari 
Lehtonen). 
2.6B. Primary producers and the role of micro-organisms in the pelagial carbon cycles 
Responsible scientist: Harri Kuosa 
The project on the effects of climatic changes in Finland (SILMU) ended at the end of 1995. In 1996 the final 
scientific report and compendium on the most important results were published. The work conducted in the 
FIMR (see Annual Report 1995) has continued in 1996 as the finalizing of scientific publications. The ocean 
studies have been concentrated on the protists of the Arctic and Antarctic Oceans. The material gathered in 
1995 has been processed. The FIMR has been responsible for the analysis of protozoa. These results show the 
importance of naked ciliates in the Antarctic Ocean and the surprising extent of an uneven vertical distribution 
in the surface water mass (0 to 100 m), which has been thought of as being well-mixed. The studies on Arctic 
protist taxonomy have been continued by electron microscopical analysis and by publications of the material 
gathered mainly from the sea-ice in 1995. A cruise to the Antractic Ocean was made to collect material on 
water and sea-ice. These data will be processed later in 1997. 
2.7 Long-term changes of the Baltic Sea macrozoobenthos in relation to environmental and 
climatic variability 
Responsible scientist: Paavo Tulkki 
This research is a part of the EU project DYNAMO (Dynamics through Natural and Anthropogenic Causes of 
Marine Organisms: The Effects of Large Scale Ecological Changes on Fish and Fisheries; FAIR-CT95-0710). 
The project is coordinated by the Netherlands Institute of Sea Research (NIOZ) in partnership with the 
Netherlands Institute for Fisheries Research, the Max-Planck-Institute fur Meteorologie (Germany) and the 
FIMR. The duration of the research is four years (1996-1999). The general objective of the FIMR is to collect 
the available data on the ecosystem parameters of the Baltic Sea with special focus on the macrozoobenthos, 
and to examine the long-term fluctuations in relation to large-scale chemical and hydrographical variations, 
linked to climatic fluctuations. 
In 1996 the FIMR made an overview of existing data on macrozoobenthos and the relevant environmental 
parameters of the Baltic Sea ecosystem to be used for the first multivariate and downscaling analysis. The 
zoobenthos material from the Baltic Sea consists of data from 256 stations, of which 20 sites have been sampled 
more than 20 times in the period 1961-1996. Hydrographic material is available from the beginning of the 
century and chemical data since the 1960's. The existing data were completed by the field sampling of 
macrozoobenthos (Fig. 2), sediment characteristics and hydrography on two cruises of r/v Aranda in 1996. 
The presumption for applying advanced statistical methods on the material is that all data are stored in a form 
which allows an efficient combination of the different data sets needed for the analysis. At the FIMR a data 
base on macrozoobenthos was created as part of the central data base and the existing data were transferred to 
it. 
The data sets are completed by annual sampling, with special interest as to the effects of the major inflows of 
water from the North Sea into the Baltic Sea in 1993-1994. The near-bottom data on water determinants and 
zoobenthos for the Gotland Basin and Gulf of Finland for 1977-95 have been combined and delivered to the 
NIOZ to be used as test material in developing the statistical multivariate methods for the analysis of time 
series data. 
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Fig. 2. Total abundance of macrozoobenthos (ind./m2) and the occurrence of hydrogen sulphide in the eastern 
Gotland Basin, northern Baltic Proper and Gulf of Finland in June 1996. 
2.8 BALTEX 
Responsible scientist: Kai Myrberg 
BALTEX (the Baltic Sea Experiment) is a large international programme for studies of the water and energy 
cycles in the entire Baltic Sea discharge area. It is the European contribution to the Global Energy and Water 
Cycle Experiment (GEWEX). The project secretariat is in Geesthacht, Germany. The main objectives are to 
study and determine the space and time variability of the energy and water budgets of the area as a whole, and 
to understand the various mechanisms determining the internal redistribution of energy and water as well as 
their dependencies and interactions with the large-scale circulation systems in the atmosphere and oceans. 
Numerical modelling is a vital part of the project, aiming at coupled atmospheric-oceanic-hydrologic models. 
The project consists of process studies, numerical modelling, and data analysis. 
Ongoing activities in FIMR include the preparation of the international air-sea-ice experiment in 1997, 
coordinated by FIMR and funded by the EU for 1997-2000. 
The FIMR has taken part in the work of the science steering group and in the working groups of the BALTEX: 
the WG on Numerical Experimentation and the WG on Process Studies. The FIMR is the oceanographic data 
centre for BALTEX. An internet home page for the data centre is under preparation. 
2.8.1 Verification of the marine weather forecasts with radiosounding data 
Responsible scientist: Juha Uotila 
In the years 1994-95 radiosonde soundings were made from R/V Aranda during several expeditions in the Gulf 
of Finland and Bothnian Bay. The purpose was to collect observations from the marine atmospheric boundary 
layer for studies of atmospheric forcing of the sea and for comparisons with high-resolution atmospheric 
models (HIRLAM). The soundings were reported and a preliminary analysis was made. 
The occurrence of boundary layer characteristics, such as the temperature inversion and low-level jets, was 
studied. A total of 108 soundings out of 120 were successful. The temperature inversion was observed in 58% 
of the soundings and low-level jets in 72% of the cases. Sensible and latent heat fluxes and atmospheric 
stability parameters were calculated from the data. The comparisons with HIRLAM will be made in 1997. 
2.8.2 Baltic air-sea-ice study - A field experiment of BALTEX 
Responsible scientist: Jouko Launiainen 
The Baltic Air-Sea-Ice Study (BASIS) was prepared as a sub-project of the Baltic Sea Experiment (BALTEX). 
BASIS aims at an improved understanding and modelling of the energy and water cycles during winter 
conditions by conducting a winter field experiment in the ice edge zone of the Baltic Sea in February-March 
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1998. The study will be carried out in co-operation between six institutes from Finland, Sweden and Germany, 
with the FIMR acting as co-ordinator. A pilot experiment was prepared for 1997. 
BASIS will be the first field experiment in the Baltic Sea covering the various branches of physical 
oceanography, sea-ice research, marine meteorology and remote sensing. In particular, we will collect data 1) 
the exchange of heat, moisture and momentum between the air, ice and sea, 2) the structure of the atmospheric 
and oceanic boundary layers and their interaction with the exchange processes, 3) ice motion and the 
atmospheric and oceanic driving forces on it, and 4) the interaction between the thermodynamic and dynamic 
processes in the air, sea and ice. Research vessels, research aircraft and helicopters, meteorological balloon 
stations and a good set of automatic weather stations, turbulence equipment and drifting buoys will be used. 
Analyses of the data sets will result in improved remote sensing algorithms and, in particular, better 
parameterizations of air-ice-ocean interaction processes for the development, validation, and optimization of 
coupled atmosphere-ice-ocean models. Financial support was applied for from the EU and this defines the final 
extent of the project to be continued in 1997 to 2000. 
2.8.3 BALTEX oceanographic data centre 
Responsible scientist: Pekka Alenius 
BALTEX (the Baltic Sea Experiment) is a large international programme for studies of the water and energy 
cycle in the entire Baltic Sea discharge are. It is the European contribution to the Global Energy and Water 
Cycle Experiment (GEWEX). The project secretariat is in Geesthacht, Germany. The main objectives are to 
study and determine the space and time variability of the energy and water budgets of the area as a whole, and 
to understand the various mechanisms determining the internal redistribution of energy and water as well as 
their dependencies and interactions with the large-scale circulation systems in the atmosphere and oceans. 
Numerical modelling is a vital part of the project, aiming at coupled atmospheric-oceanic-hydrologic models. 
The project consists of process studies, numerical modelling, and data analysis. 
The FIMR has been nominated to act as an oceanographic data centre (ODC) for the project. The nature of the 
task of the ODC has been discussed in the Science Steering Group. It has been decided that the data centre 
should mainly be a meta-data centre providing infolluiation on the data, but not the data itself. This task has 
been carried out by planning Internet home pages for the BALTEX ODC. The pages are under construction and 
will be published in the first half of 1997. 
3. MATERIAL BALANCE RESEARCH 
3.1 Sedimentation and transport of sedimenting material in the northern Baltic Proper 
Responsible scientist: Matti Perttilä 
The study is part of the EU-funded research programme BASYS (Baltic System Study). The aim of the project 
is to quantify the sedimentation of trace elements in the Gulf of Finland and in the main basins of the northern 
Baltic Proper, and the transport of materials from the discharge areas to the central basin. The main part of the 
work in 1996 consisted in the planning of the BASYS programme During the BASYS cruise in October, 
sedimentation areas were studied for the purposes of the BASYS programme in the Baltic Proper, and sediment 
samples were taken in the selected areas for chemical analyses and for mineralogical studies. 
The chemical analyses of the field data are under way. The mineralogical studies included a microscope 
inspection of the samples of the surface and deep sediments. 
3.2 Sediment Baseline Study 
Responsible scientist: Matti Perttilä 
The chemical analyses of the ICES/HELCOM Baseline Study of Contaminants in the Baltic Sea Sediments, 
carried out in 1993, have been completed. These analyses, provided by a few expert laboratories in Finland 
(FIMR), Sweden, Denmark, Germany and Poland, include both organic and inorganic chemistry, dating and 
mineralogy. The trace elements were analysed at the FIMR and at the Bundesamt fur Seeschiffahrt and 
Hydrographie. The consistency of the results was maintained by means of participation in the EU 
QUASIMEME programme. 
Even though the problem of quantifying the relative importance of the anthropogenic and natural influences on 
the trace elements' concentrations and their development, the horizontal distribution of the metals, and the 
enrichment in the surficial sediment layers clearly indicate that contamination due to human activities could be 
established for a few potentially toxic elements, especially mercury, cadmium, lead, and also possibly zinc. The 
distributions of mercury and arsene are exceptionally indicative. 
11 
3.3 Sediments as a sink for nutrients and pollutants in the Gulf of Riga 
Responsible scientist: Lauri Niemistö 
No activities in 1996. 
3.4 Benthic processes of nitrogen and carbon 
Responsible scientists: Jorma Kuparinen and Kalervo Mäkelä 
Nitrogen dynamics during early diagenesis has been approached in various ways by measuring microbial 
activity, the profiles and fluxes of nutrients, benthic oxygen uptake and macrofaunal and meiofaunal 
abundance. The seasonal variation of these processes was monitored at two stations (JML and GF2) situated at 
the entrance toand in the middle of the Gulf of Finland. In addition two stations in the northern Baltic proper 
(LL23 and LL17) were studied as representing a different hydrographic environment with nitrate limitation in 
the sediment. A reference station SR5 situated in the Bothnian Sea was also included to represent a different 
sedimentary realm with permanent oxidized bottoms and abundant macrofauna. Except for station SR5, the 
nitrate flux was directed towards the sediment, showing denitrification activity and moderate coupling with 
nitrification. Denitrification activity ranged from 200 to 800 pmol m 2 d-1 of nitrogen depending on the location 
and season. The reference station showed only insignificant activity as did also the stations in the northern 
Baltic proper, where the process was limited by nitrate availability. When compared to the fluxes of nitrate 
these values were 2-4 times too low, indicating other sinks of nitrate, such as incorporation into biomass and 
reduction to ammonia. This is supported by recent reports in the literature and the shapes of the nitrate profiles 
at the sediment-water interface. A good correlation with pore water nutrients was demonstrated, giving further 
support for the separation technique applied for pore waters. These results together with previous observations 
showed clearly that the suboxic bottoms of the Gulf of Finland acted as nitrogen sinks during the whole year. 
During good oxygen conditions an additional sink is provided via the nitrification/denitrification pathway in 
the surface sediment giving an extra sink of nitrogen of the same order of magnitude. 
3.5 Internal variation of sediments in the sediment basins of the Gulf of Finland and the quality of 
sediment sampling 
Responsible scientist: Harri Kankaanpää 
The sampling program covering several sediment basins in the Gulf of Finland was completed. Results 
comprising the variation of bottom structure within small, under 1 x 1 miles, regions were obtained. A large 
number of sediment cores were analysed for 137Cs, 210Pb, trace metals, clay content and particle size 
distribution. The work was carried out in co-operation with the Geological Survey of Finland and the Finnish 
Centre for Radiation and Nuclear Safety. 
Variation in the concentrations of trace metals and the distribution and total amount of 137Cs radioactivity was 
substantial within the studied areas. The variation of trace metals was connected with the variation of the 
vertical 137Cs distribution in cores, supporting the hypothesis that variations in internal basin sedimentation 
rates exist. The sedimentation rates estimated using the Chernobyl fall-out of 1986 seem to be accurate and 
post-depositional mobility of 137Cs was not inter-related to the amount of clay minerals in cores. 
According to the results, the fluctuation and heterogenicity of the concentration in cores exceeds the precision 
of the chemical analyses. This, in turn, means that using only a limited number of cores from a basin, 
especially if the sampling points are not selected using structural data, can lead to false estimations of 
concentrations and sedimentation rates. 
The sedimentation rates estimated using gammaspecrometric 210Pb detection and 137Cs were not in a good 
agreement. This may be caused by the model used in the 21°Pb dating, by post-depostional movement of 137Cs, 
or both. 
In addition to the chemical program, new apparatus for following the ship's movement during sampling was 
installed. This system also eventually allows more precise data for sediment basin mapping. Improved sediment 
sampling is also necessary, and should allow for slicing at 0.5 cm intervals. It is necessary to continue projects 
that aim at a better knowledge of sediment station properties, more accurate information about the exact 
sampling location, etc. 
Results were presented at the ICES 84th statutory meeting in Reykjavik in October. The poster made by Jan-
Erik Bruun and Harri Kankaanpää, illustrating the improved bottom mapping system, was voted as best poster 
of the ICES meeting. A manuscript for an international journal is under preparation. 
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Fig. 3. Example of small-scale variations of radiocaesium activity within basin GF2. GF2 A-D sampled April 
26, GF2aug sampled August 15, GF2oct sampled October 8, 1996. 
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observations). Circle diameter 10 m. 
3.6 Natural production of organic halogen compounds 
Responsible scientist: Harri Kankaanpää 
New samples were collected from the Gulf of Finland, and also from the Weddell Sea. Analytical methods with 
HPLC (high performance liquid chromatography) were improved, and the fractionation of natural organic 
halogen material was studied. 
Intercomparison between two detection methods for organohalogens (Microcoulometry at the FIMR and 
neutron activation analysis at the State Technical Research Centre) was carried out, which showed good 
agreement between the two. This further confirmed that there are no analytical artifacts interfering with the 
microcoulometric method. 
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One graduate work on natural organohalogens was carried out (Pirjo Tikkanen; supervised by Harri 
Kankaanpää), during which HPLC and several mass spectrometric (MS) methods were applied to the 
characterization of unknown molecules. NMR (nuclear magnetic resonance) spectroscopy was also used. 
The results gave further information about the polarity distribution of the extractable organic halogens (EOX). 
The MS results showed that more vigorous and effective pre-treatment methods are still needed to elucidate the 
structural elements. However, the spectra showed that halogenated (chlorinated and brominated) compounds 
were present, but any molecules of over ca. 500 g/mol could not be detected. This was in contradiction with 
earlier, and now repeated, molecular weight analyses with HPLC. The reason might be incomplete transfer of 
larger molecules to the MS system. Both the MS and NMR spectra suggested the presence of unsaturated 
hydrocarbons. Further studies are still needed. 
3.7 Transportation and sedimentation of heavy metals in the Gulf of Finland 
Responsible scientist: Mirja Leivuori 
All heavy metals analyses of the sediment samples from studies in 1991-1993 have finally been finished. Data 
of the concentrations of heavy metals from these studies of the open sea sediments in the Gulf of Finland have 
been collected and processed together. It is clearly seen that the highest concentrations of almost all the studied 
elements are concentrated in the surface sediments in the easternmost part of the Gulf. The horizontal 
distributions show that elements such as copper and zinc migrate into a wider area from east to west along the 
Gulf under the well-oxidised conditions. Elements like mercury and lead, however, settled down to the sea 
bottom quite soon after coming into the sea area from the eastern part of the Gulf . For some elements, such as 
copper and lead, higher values have been found on the northern side of the Gulf. This is partly due the 
hydrological conditions and the anti-clockwise direction of the sea currents in the Gulf of Finland. Due to the 
different properties of the elements it is evident that the greater part of the loads will settle down in the eastern 
part of the Gulf and only a small amount of the elements (e.g. cadmium, lead and zinc) will be transported 
westward, maybe finally to the Baltic Proper. In the Gulf of Finland average amounts of cadmium almost twice 
as high as those in the Gulf of Bothnia were found. For other elements studied the average concentrations seem 
to be quite similar, but some higher maximum values, e.g. for zinc and chromium, were found in the Gulf of 
Finland. Some results were presented at the ICES 84th statutory meeting in Reykjavik in October. A 
manuscript is under preparation for this item. During 1996, to obtain more information about the transportation 
of elements, some sedimentation trap samples have been collected (in the Gulf of Finland Year) and some 
sediment stations from the coastal area of the Gulf have been sampled by the Finnish Environmental Centre. 
These samples will be analysed for heavy metals during 1997. 
4. ECOLOGY OF THE BALTIC SEA 
4.1 Spatial and temporal variability in phytoplankton 
Responsible scientist: Juha-Markku Leppänen 
The aim of the project is to study the natural variability in phytoplankton biomass and species composition in 
time and space in the Baltic Sea. The spatial and temporal scales range from ca. 100 m to basin-wide and from 
one day to years, respectively. The data is collected unattendedly with automated analysers on board ferries and 
with satellite imagery. 
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Fig. 6. Seasonal variability in phytoplankton biomass (expressed as chlorophyll a concentration, mg m-3) in 
some basins in the Baltic Sea in 1996 as recorded on the ferry Finnjet. The lines refer to the mean, minimum 
and maximum values of a daily transect. Missing periods are indicated by dotted lines. 
In 1996, analyzers have been installed on three ferries with routes covering most of the Baltic Sea. 
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4.2 Hydrodynamical control of algal blooms: the effect of small-scale turbulence 
Responsible scientist: Kaisa Kononen 
The overall goal of the project is to quantify the importance of natural, meteorologically-forced physical 
processes for the availability of nutrients maintaining phytoplankton species diversity, with special focus on 
cyanobacterial blooms. Furthermore, the project aims to study the effect of small-scale turbulence on the growth 
and activity of cyanobacteria and the trophic interactions between pelagial organisms. This information is 
needed for a theoretical understanding of species diversity in pelagial ecosystems and an evaluation of the 
impact of anthropogenic nutrient inflow into the Gulf of Finland. 
In 1996 we studied the effect of small-scale processes, mainly turbulent shear, on the aggregation, activity and 
growth of cyanobacteria. Experimental studies were carried out at the University of North Carolina at Chapel 
Hill, USA. In July, a two-week intensive cruise study was carried out at the entrance to the Gulf of Finland. 
Due to the extremely cold and rainy summer in Northern Europe, cyanobacteria, which normally start their 
blooming in mid-July, were very scarce in the water column during the cruise. Instead, for the first time since 
the late 1960s, an intense bloom of a potentially toxic dinoflagellate, Heterocapsa triquetra, was observed in 
the western Gulf of Finland. During the cruise we followed a relaxation of a marked downwelling situation, and 
intensification of the horizontal and vertical patchiness of this dinoflagellate. In particular, the formation of the 
deep chlorophyll maximum at a depth of 30-45 m was pronounced. 
Project results were presented in five international symposia. Two manuscripts were sent to international 
refereed journals and three manuscripts to other publications. 
4.3 Influence of hydrography on microbial dynamics in the river Guadiana 
on the southern coast of Portugal 
Responsible scientist: Jorma Kuparinen 
The Guadiana is a Mediterranean river that is part of the border between Portugal and Spain. Its basin is the 
fourth largest in the Iberian Peninsula (ca 67 000 km2). The monthly mean river flow varies markedly 
depending on the season and on the year. The river flow near Mertola (60 km upstream) can reach 200 to 600 
m3/s in the winter and decrease to 0.1-20 m3/s in the summer depending on rainfall. Thus, the toe of the 
saltwedge can oscillate between Mertola and Vila Real (river mouth). In drought years, extensive cyanobacteria 
blooms have been linked to fish mortality. 
A preliminary monitoring program was started in October 1996 to be continued by the European Union 
INTERREG II program which promotes scientific collaboration between Spain and Portugal. This 2-year 
project aims at assessing the influence of river hydrography on microbiological processes in view of near-future 
plans for the construction of the Alqueva dam, which will severely restrict river flow. The first two cruises were 
performed in October and November 1996 in the lower reaches of the river below Alcoutim under neap and 
spring tide regimes, respectively. 
Preliminary observation of water samples taken during October-November showed an inverse relationship for 
salinity and chlorophyll a, with chl a reaching a maximum of >30 mg/m3 upstream where salinity decreased to 
a minimum of 1.1 psu. Tidal variations in the chl a distribution revealed compression of the freshwater chl a 
peak during flood and relaxation during ebb. High PO4-P levels appeared in the turbidity maximum on the 
saline side of the front and high NH4-N levels in the estuarine mixing zone. Autotrophic processes dominated 
microbial dynamics both in the estuarine and freshwater zones of the river, but rate values were 2-3 times 
higher in the freshwater zone. 
4.4 The response of zooplankton to the abiotic and biotic changes of the Baltic Sea 
Responsible scientist: Harri Kuosa 
4.4.1 Predation: Planktivorous fish - plankton interactions. The significance of selective predation on 
mesozooplankton and adaptations in their life cycle strategies to avoid it (Juha Flinkman) 
As a natural continuation to studies of herring selective predation on mesozooplankton, studies in predation 
avoidance life cycle strategies have been going on since 1993. During 1996, two main studies were carried out. 
1) Behavioural aspects of predation avoidance in calanoid copepods. Different copepod species were put into a 
1-litre aquarium and a videography-based computerised tracking method was used to analyse the predation 
avoiding behaviour of the copepods in the presence of fish and mysid predators. This work was carried out in 
co-operation with Markku Viitasalo. The preliminary results were presented at the "International Symposium 
on the Role of Forage Fishes in Marine Ecosystems" in Anchorage, Alaska (USA) in November 1996. A 
manuscript is currently under preparation. 
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2) Experiments with herring feeding on egg-carrying Eurytemora and harpacticoids in aquaria were continued 
and concluded at Tvärminne Zoological station. The results of this study show that: 
• The herring could be kept in aquaria, and during the 5-day experiment they ate most of the food available; 
during that time they heavily increased the nutrients in the water: NH4-N 31,5 > 129 µg / 1, and PO4-P 7,2 
>1180µg/l. 
• The percentage of copepod eggs hatching from herring faeces was 84-96% in 3 days. 
• The nauplii actually started to hatch within the faeces, virtually within minutes of defecating. Over 60 % of 
all eggs hatched during the first 6 hours. 
The ecological significance of this phenomen allows for interesting speculation, and certainly warrants further 
studies of it, preferably on plankton patches and schooling herring in the sea. The results of this work were 
presented at the "International Symposium on the Role of Forage Fishes in Marine Ecosystems" in Anchorage, 
Alaska (USA) in November 1996, and in special seminars on herring-plankton interactions at the Pacific 
Biological Station and the Bamfield Marine Station in British Columbia, Canada. A manuscript is currently 
under preparation. 
In addition, the study on differences in northern Baltic zooplankton and herring nutrition in 1985 and 1991 
was sent for reviewing in MEPS. Alterations suggested by the referees are currently under preparation. 
4.4.2 Role of resting eggs in calanoid life cycles (Tarja Katajisto) 
Benthic resting eggs of the dominant calanoid copepods (Acartia bifilosa, Eurytemora affinis, and recently also 
A. tonsa) have been studied in the Tvärminne area, SW coast of Finland, since 1991. In 1996, this work has 
continued. 
Studies on the effects of anoxia on copepod eggs were started. Bottom sediments are typically anoxic below the 
thin surface layer; oxygen concentration is an important factor affecting the development, hatching and 
survival of the eggs in the sediments. In spring 1996, Katajisto visited Prof. Nancy Marcus (Florida State 
University, USA) to learn methods for use in these studies. Experiments were conducted with eggs of Acartia 
bifilosa. The preliminary results showed, as expected, that the eggs did not hatch in anoxic conditions. Though 
the viability of the eggs was suppressed in prolonged exposure to anoxia, a considerable part of the eggs could 
survive for months in such conditions: even after 5 months in anoxia ca 40 % of the eggs still hatched when 
transferred to normoxic water. This means that eggs of A. bifilosa (that normally hatch in a wide range of 
temperatures and also in darkness), may be able to overwinter in the anoxic layer of the sediment, provided that 
some resuspension or mixing event in spring can 'free' the eggs again. 
Eggs may also be genetically 'programmed' to become dormant (diapause eggs), not depending on the 
environmental conditions they are exposed to. In autumn 1996, experiments were conducted to show that 
Eurytemora affinis produces such diapause eggs. At various temperatures, the eggs stayed dormant for > 2 mo. 
4.4.3 Role of zooplankton in pelagic nutrient regeneration (Mirja Rosenberg) 
This study aims to clarify the role of zooplankton and detrital particles in the regeneration of nutrients in 
pelagial systems. Previously, the role of larger zooplankton in constituting export production in the northern 
Baltic Sea has been shown to be minor. Faecal pellets are produced but also consumed in the upper water 
layers. During 1996, experimental work at the Tvänuiinne Zoological Station (TZS) focused on copepod 
elemental ratios. 
In marine environments, nitrogen most often limits primary production. However, carbon to nitrogen ratios in 
particulate organic matter tend to be consistently low. Larger zooplankton, especially copepods, are able to 
assimilate and retain nitrogen more efficiently than other planktonic organisms. Thus C/N ratios in different 
parts of the grazing chain were chosen for study. Field work was carried out in co-operation with the 
COMWEB project (MAST III, Finnish Environmental Institute). Samples from the common copepod species 
Eurytemora affinis were collected for C/N measurements. The flux of zooplankton debris in experimental 
enclosures (stimulated by nutrient enrichments) was also studied. First results show that copepods have C/N 
ratios around 4.9 mol C mol-1 N, meaning that they retain nitrogen in their body tissues. 
Previous results from faecal pellet sedimentation were presented as an oral contribution in Ecsa 26 and the ERF 
96 symposium at Middelburg, The Netherlands. 
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4.5 The importance of zoobenthic communities in the nutrient flux (especially nitrogen 
mineralization) in the Gulf of Finland 
Responsible scientist: Ann-Britt Andersin 
Benthic fauna affects nutrient fluxes at the sediment-water interface by reworking the sediment (bioturbation) 
and by the excretion of nutrients as an end-product of metabolism. Studies initiated in 1994 were continued in 
1996, and results indicate that the ammonia excretion rate of the amphipods Monoporeia affinis and 
Pontoporeia femorata is strongly determined by the nutritional status of the benthic environment. Analyses for 
lipid levels and lipid class composition support nutritional variability between the study areas. 
Results from the nitrogen excretion measurements will be connected with abundance and biomass data to 
estimate the contribution of the amphipod populations to benthic nitrogen mineralization. In order to estimate 
the magnitude of the bioturbation effect and to be able to quantify the nitrogen release of the animals, the long-
term observations on the benthic populations were continued, as well as studies on the seasonal variation in 
Monoporeia and Pontoporeia populations. 
Amphipod feeding experiments were started in autumn 1996. The aim of these experiments is to study food 
uptake and preference (e.g. diatoms, dinoflagellates). In addition to the metabolic response to food availability 
(enhanced nitrogen excretion), changes in fatty acid and pigment composition are being investigated in order to 
study the applicability of these biomarkers to detecting variations in the food source of the amphipods from 
natural populations. 
Information about meiofauna in the Gulf of Finland is extremely sparse, although it is known that they also 
have a considerable effect on sediment nutrient dynamics. In 1996, studies to estimate the density and 
community structure of the meiobenthos in the Gulf of Finland were continued. According to preliminary 
results (station JML: entrance to the Gulf of Finland) the numbers of individuals ranged from 100 to 200 cm-2  
and the highest abundances were recorded in summer. The dominant taxonomic groups were Nematodes and 
Harpacticoid copepods. Nematodes represented 87% of the total meiofauna followed by Harpacticoid copepods 
with 8%. The vertical distribution showed that 90% of the total meiofauna occurred in the upper 3 cm of 
sediment. Experiments on the nitrogen excretion of meiofauna were also continued. 
The study is closely connected to the FIMR project dealing with sediment denitrification and nutrient fluxes. 
4.6 Sediment and benthos in the Gulf of Riga: Metabolism and biochemical 
composition of benthic macrofauna 
Responsible scientist: Ann-Britt Andersin 
Studies on the sediment and benthos of the Gulf of Riga were started in 1993 in cooperation with Swedish, 
Latvian and Estonian scientists. Sampling was concluded in 1995. The project is a part of the multidisciplinary 
"The Gulf of Riga Project", which is mainly financed by the Nordic Council of Ministers. 
The sedimentation of particulate matter determines the organic content and quality of surficial sediments, while 
the abundance and community structure of benthic animals are strongly dependent on the nutritional 
characteristics of the sediment. Since most benthic organisms receive all their nutrition by assimilating the 
organic fraction of the sediment, spatial variations in their metabolism and biochemical composition give an 
indication of prevailing environmental conditions. 
The amphipods Monoporeia affinis and Pontoporeia femorata showed significant differences in ammonia 
excretion rate, lipid levels and lipid class composition, indicating highly different trophic conditions between 
the two study stations (offshore accumulation bottom vs. nearshore transport bottom). The condition of the 
amphipods is tightly associated with the chemical characteristics of the sediment surface layer, but does not 
agree with sedimentation measurements, which suggest a better supply of food to the benthos at the nearshore 
station. Therefore, it is likely that most of the sedimented material is resuspended and transported to deeper 
areas, and is thus not available for local benthos. 
Mainly due to low abundance/biomass, the respiration of carbon (1.7-3.0 g C m2 yr') and release of nitrogen 
(11.3-13.5 mmol N m2 yr') by the amphipod populations are likely to play a minor role in the overall 
mineralization processes in the soft-bottoms of the Gulf of Riga. 
The seasonal and spatial variability in the condition (morphometric condition indices; gross biochemical and 
lipid class composition) of the clam Macoma balthica was marked. The high lipid levels recorded are close to 
those found previously in eutrophied areas. So far, histopathological analyses have revealed 4 cases of neoplasia 
(apparently invertebrate leukemia) at the station near the mouth of the river Daugava, together with several 
other possible pollution-related tissue changes (e.g. vacuolization of digestive tubule cells, kidney concretions, 
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inflammatory responses, increased parasitism) at the study stations covering different parts of the gulf. The 
study will be completed in 1997. 
5. SERVICES AND THE DEVELOPMENT OF OBSERVATIONAL METHODS 
5.1 Ice information service 
Responsible scientist: Hannu Grönvall 
The Finnish Institute of Marine Research is responsible for the ice reporting service needed for winter 
navigation. During the 1995/1996 winter the Ice Service followed daily the development of ice conditions, drew 
up ice reports in Finnish, Swedish and English and 36-hour forecasts on ice drift processes for icebreakers. The 
forecasts are based on a Finnish-Chinese ice model. 
The information was conveyed to the users through the Finnish Broadcasting Company, the coastal radio 
station, telex, telefax, and CALL-fax, and was delivered in printed foiuu to subscribers four days a week. The 
first report in 1995/96 was given on the 27th of November 1995 and the last report on the 30th of May 1996. In 
addition to the report, ice situation charts for the CALL-fax service were drawn daily. A chart for general 
distribution was printed on Mondays and Thursdays. The first chart containing information on surface 
temperatures was printed on the 16th of October 1995 and the last ice chart on the 3rd of June 1996. 
The first surface temperature chart in the 1996/1997 winter was printed on the 17th October 1996 and the first 
ice report was given on the 12th December 1996. 
5.2 Sea level and wave information service 
Responsible scientist: Kimmo Kahma 
The FIMR has 13 mareographs (tide gauges) along the Finnish coast. The network is designed to be dense 
enough for the sea level at any point along the Finnish coast to be interpolated with reasonable accuracy. 
Twelve mareographs have been able to transmit data in real time, but the normal routine has been to download 
the data three times a week. In 1996 most of the equipment has been upgraded, and the data is now transmitted 
hourly. The sea level at 10 selected sites is broadcast twice a day. 
The sea level on any day in nearly a hundred years of archived data can be accessed by microcomputer. 
The main users of real-time data are harbours and surveyors of the waterways. Archived data is used e.g. to 
relate the coastline in aerial photographs to the mean sea level. Statistical analyses have been made for a wide 
range of construction works near the coast. Our estimates indicate that the value of accurate statistical 
information on water level variations has been about 2% of the total cost of the construction. 
The FIMR has made wave measurements in the Baltic Sea since 1972, in one area at a time. Data are available 
from the Gulf of Finland, the Northern Baltic Proper, the Bothnian Sea, and the Bothnian Bay. 
5.3 Baltic Monitoring Programme 
Responsible scientists: Paavo Tulkki and Hannu Haahti 
Since 1979 the Baltic Monitoring Programme (BMP) has been continued jointly by all of the contracting 
Parties of the Helsinki Convention. Results have been published in the series Baltic Sea Environment 
Proceedings in 1987 and 1990. Scientists of the FIMR have taken part in the evaluation of the results for the 
years 1989-1993, published in the Third Periodic Assessment of the State of the Marine Environment of the 
Baltic Sea (Baltic Sea Environment Proceedings 64A). 
Chemical parameters in the water phase include nitrite, nitrate, ammonium, total nitrogen, phosphate, total 
phosphorous , silicate, oxygen and hydrogen sulphide. In 1996 the FIMR carried out two cruises - one in 
January-February and the other in August - September, with the main emphasis was on the winter cruise with 
60 stations covering the central and northern Baltic Sea area. 
In addition the yearly herring samples from five sea areas were analysed for heavy metals (mercury, zink, lead 
and copper) and organochlorines (PCB:s and DDT:s). 
Biological parameters include chlorophyll-a, microbiology, phytoplankton primary production, phytoplankton 
species, abundance and biomass, as well as the corresponding parameters of zooplankton and benthic animals. 
Information service on harmful algal blooms. An extensive operational phytoplankton monitoring programme, 
using unattended analyzers on board passenger ferries as well as satellite imagery (see 4.1, p. 14), has been 
carried out during the whole growth period (February-November). The ship routes have covered the Baltic 
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Proper and the Gulf of Finland. Fig. 7 shows the beginning of blue-green algal blooms in the northern part of 
the Baltic Sea at the end of July 1996. The preprocessed satellite images of surface temperature and surface 
algal accumulations are archived and are made available on a CD-ROM for all research and monitoring work 
related to the HELCOM monitoring. The collected data has been used in an on-line information service on an 
internet WWW page (URL: http://www.fimr.fi/algaline.htm).  
During 1995 the Microbiological ad-hoc Working Group of HELCOM, lead by Dr. Kuparinen of the FIMR, 
has concentrated on quality assurance matters. The WG finalized the chapter on microbiological monitoring for 
the Third Periodic Assessment of the Marine Environment of the Baltic Sea. 
The benthic part of the BMP is based on the zoobenthos monitoring programme initially designed in 1965 and 
included in 1979 in the HELCOM BMP. In 1996 the Baltic Proper, the Gulf of Finland and the Gulf of Bothnia 
were visited. In the Gulf of Finland the oxygen conditions in the deepest areas have shown signs of 
deterioration, but in June the macrobenthic communities were still dense. Sampling at some stations in the 
autumn of 1996 indicate, however, a decline in the macrobenthic abundance values. The benthic fauna in the 
northern Baltic Proper, primarily regulated by the oxygen conditions in the areas below the halocline, showed 
no drastic changes compared to 1995. In the deepest areas, however, hydrogen sulphide was again recorded 
(Fig. 8), and the macrofauna had consequently disappeared. 
Fig. 7. Chlophyll a concentrations along the transect Helsinki-Travemunde (passenger ferry Finnjet) at the end 
of July 1996. The beginning of cyanobacterial blooms is seen as increased chlorophyll a - concentrations 
(mg m3) at the entrance to the Gulf of Finland. 
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Fig. 8. The oxygen situation in the subhalocline water during the cruise of R/V Aranda in May-June 1996. 
5.4 Quality Assurance 
Responsible scientist: Anna-Liisa Pikkarainen 
The Finnish Institute of Marine Research (FIMR) has a quality system to assure and to maintain the quality of 
scientific data produced in marine research. The elements of the quality system are described in a quality 
manual and in more specific departmental manuals. 
In 1996 the quality system of the FIMR was maintained and developed. In the Department of Chemical 
Oceanography quality audits were perfoiined, the purpose of them being to verify that operations continued to 
comply with the requirements of the quality system. The Department of Biological Oceanography applied for 
accreditation for the sampling and biological testing of samples taken from the marine environment. Those 
biological methods are included in the Baltic Marine Environment Programme. The Department of Physical 
Oceanography made a draft of its departmental manual. A management review in the FIMR was arranged, in 
which the status and adequacy of the quality system were evaluated. 
Since 1995 the Department of Chemical Oceanography has enjoyed accreditation as testing laboratory T40 
given by the Centre for Metrology and Accreditation (FINAS). In 1996 FINAS visited the Departments of 
Chemical and Biological Oceanography and determined by inspection that the requirements needed for 
accreditation were fulfilled. In December 1996 the scope of accreditation was completed with the sampling and 
biological testing of the marine environment. Thus the Finnish Institute of Marine Research is now testing 
laboratory T40 accredited by the Centre for Metrology and Accreditation (FINAS) and has a scope of 
accreditation including the "chemical testing of the marine environment" and the "sampling and biological 
testing of the marine environment". The FIMR fulfills the requirements for quality presented in the standards 
SFS-EN 45001 and ISO/IEC Guide 25. 
5.4.1 Quality assurance of biological determinants 
Responsible scientist: Paavo Tulkki 
As a part of the quality assurance programme of the FIMR preparation was made throughout the year 1996 for 
the accreditation of biological parameters. 
The goal was to fulfill the accreditation of those parameters included in the HELCOM Baltic Sea Monitoring 
Programme. At the same time an internationally-organized and coordinated campaign is under way in 
HELCOM. This work is proceeding more slowly than the Finnish programme, however. 
The work included the preparation of a program of action for the Department of Biological Oceanography, 
detailed descriptions of sampling and analyses, validation of the methods, assurance of the species 
determination, establishing responsibilities for instruments and working facilities as well as visits of the 
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representatives of the Centre for Metrology and Accreditation (FINAS) both in the laboratory and on board R/V 
Aranda at sea. 
The accreditation was attained in December. The following sampling methods and corresponding analyses are 
now accredited. 
a-chlorophyll 
phytoplankton (quantitative, semiquantitative and qualitative determinations) 
mesozooplankton (species, abundance and biomass) 
bacterioplankton (bacterial counts and net procuctivity) 
macrobenthic animals (abundance and biomass) 
Primary production was withdrawn due to its uncertain status in the HELCOM context. Inclusion of this 
determinant is, however, a goal for the coming year. 
5.5 Maintenance and development of the measuring methods of physical oceanography 
Responsible scientist: Osmo Korhonen 
In this project the main aim is to guarantee in the best possible way high-quality measuring methods for 
physical oceanography in the FIMR. The project includes the servicing, maintenance and calibration of 
measurement equipment as well as the development of measuring methods. Furthermore, the follow-up of 
development of the oceanographic instruments is included in the job description of the project. 
The project consists of five subprojects, which are treated separately. 
5.5.1 Development and maintenance of the automatic weather and water level stations 
Responsible scientist: Osmo Korhonen 
Along the Finnish coast there are a number of automatic weather stations, which are equipped with seawater 
temperature sensors. The FIMR takes care of the installation of the sensors and the Finnish Meteorological 
Institute collects the data connected with the meteorological parameters. 
In 1996 there was no new installation of water sensors. 
During the year 1996 the replacement of the old water level system was continued and in this line of activities a 
historical stage was reached when the last, over seventy years old, analog mareograph was replaced by a digital 
gauge. 
5.5.2 Calibration system 
Responsible scientist: Hannu Vuori 
The Field and Service Group has been developing a calibration system for the calibration of equipment that is 
used to measure the temperature, conductivity and pressure in seawater. 
The system consists of two insulated baths. The smaller one is temperature-controlled and is stabilized with a 
copper mass. It is used for a high-accuracy performance check of small-sized temperature sensors. The larger 
bath is used for a performance check of larger-sized equipment that measures seawater temperature and 
conductivity. The performance check of pressure sensors is done with a deadweight tester. 
The following equipment is used as reference standards in the various performance checks: 
Temperature : ATB-1250 Temperature Bridge from Neil Brown Instrument Systems 
Conductivity : CSA-1250 Conductivity Bridge from Neil Brown Instrument Systems 
Model 8400 A "Autosal" from Guildline Instruments Inc. 
Pressure: 	Series 9000 Deadweight Tester from Superb Instrumentation Comp. 
In 1995 the broken ATB-1250 was repaired and modified to operate from 220 Vac mains instead of 110 Vac. 
After an adjustment procedure a perfolliiance check was made on the instrument, after which it was calibrated 
in the Centre for Metrology and Accreditation. Both of the calibration baths were updated to a proper 
performance check facility level. 
Facilities at the end of 1996: 
Temperature: 	-manual performance check for digital and analog thermometers. 
electronic reversing thermometers. 
Seabird Inc.'s temperature sensors. 
SIS Gmbh's CTD-sondes' temperature. 
Conductivity: 	 LL 	 Seabird Inc.'s conductivity sensors. 
SIS Gmbh's CTD-sondes' conductivity. 
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5.5.3 Maintenance and development of the CTD-systems 
Responsible scientist: Jouni Vainio 
The aim of the project is to guarantee the high quality of the CTD1-measurements and to keep the CTD-system 
working properly. 
During the year 1996 the SeaBird 911Plus CTD system was adopted into routine use. Its use was simplified and 
made more user-friendly. The user's manual was updated. During the testing-cruises the CTD systems were 
tested and salinity measurement intercalibrations were done. 
The intercalibration was carried out by sending sets of salinity bottles to colleagues in Bergen and Tallinn and 
to the Ocean Scientific International, England (OSI). One set was analysed in the FIMR. Results show that the 
CTDs (NBIS2 Mk-III and SeaBird) work within international limits. 
The NBIS Mk-III CTD was calibrated in OSI before and after the FINNARP-cruise. 
Furthermore, in co-operation with the Department of Chemical Oceanography, a new 02-probe was ordered at 
the end of the year. The tests to find properly-working bottles for the Rosette system were started by ordering 
sample the bottles from two manufacturers. Testing of bottles will start in 1997. 
5.5.4 Maintenance and development of equipment for measuring currents 
Responsible scientist- Riikka Hietala 
The aim of the project is the development of operational routines for the Acoustic Doppler Current Profiler 
(ADCP) mounted on r/v Aranda. Possibilities for improving the data quality were studied and some work 
concerning the compass reading transmission was initiated. Onboard data processing was also developed. The 
quality of the data was specially examined on the CTD/ADCP testing cruise. Sometimes the data from upper 
layers is bad when the ship is under way. This problem probably arises from the ADCP installation and the sea 
state. 
5.5.5 Maintenance and development of equipment for measuring waves 
Responsible scientist: Heidi Pettersson 
Measurements of waves have mainly been carried out using Waverider buoys, which use acceleration sensors to 
make the measurement. The buoys are used for research and contract studies. The project's aim is to test and 
equip the buoys after every measuring season. At the end of the year there were six Waveriders, of which four 
are also capable of measuring wave direction (Directional Waveriders). A six-wire capacitative wave gauge for 
shallow water was also available. 
In 1996 the biggest acquisition was a continuous wave measuring system for wave reporting in the northern 
Baltic Proper. Two Directional Waveriders were acquired and the Argos satellite communication system was 
chosen for real-time data acquisition. 
For proper testing of the buoys a Ferris wheel type of construction was needed. The planning and construction 
of the system will be done as an engineering theses project at Arcada, Swedish Institute of Technology. 
During the year 1996 all four Directional Waveriders were in use, two of them on contract studies. One 
Directional Waverider and three Waveriders were sent to the manufacturer, Datawell b.v., for inspection and 
repair. One of the Waveriders could not be repaired. 
5.6 The CTD database 
Responsible scientist- Riikka Hietala 
CTD observations (i.e. temperature and salinity measurements) using a CTD sonde have been collected on the 
r/v Aranda cruises since 1977. The aim of the project is to collect the CTD observations made by different 
sondes and software in an easily-accessed data base. The structure of the CTD database was expanded with 
some new tables, and a new instrument - Delphi - was adopted to make the use of the database more flexible. 
New search and browse programs were carried out with Delphi and the data input program of the MKsondes 
was also rewritten in Delphi. A data input program for the SeaBird sonde was completed at the end of the year, 
making it possible to start to read the newest CTD data taken by SeaBird beginning from 1996 into the 
1 CTD is an oceanographic equipment, which measures the physical parameters of sea water. Normally, 
measured parameters are: conductivity, temperature and pressure (i.e. depth). Additional parameters are, for 
example, transmittance and fluorescence. 
2 Neil Brown Instrument System 
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database. The CTD database already contains MKIII data beginning from 1991. In addition CTD data 
processing procedures were developed to speed up the data transmission from Aranda to the computer network 
of the FIMR 
5.7 Database service 
Responsible scientist: Riitta Olsonen 
The database service covers the central part of the hydrographic, chemical and biological data, mainly 
measured during cruises in the Baltic Sea. The purpose is to offer an integrated source of information for the 
scientists at the institute. 
A comprehensive directory of all the data bases and individual data sets at the institute was written. 
In 1996 the information service and maintenance made up the main part of the database service. Quality 
assurance was also introduced to biological parameters. 
Data verification of the hydrographical and chemical data was regularized. The quality labels for these data 
were added to the database. 
An inventory of old biological data at the institute, not included in the database, was performed. Preliminary 
work was done for the transfer of this extensive set of records to the database. 
A conversion procedure was carried out to adapt the data-set of harmful substances in biota into a new data 
format, introduced by ICES. 
5.S Satellite sea ice monitoring 
Responsible scientist: Hannu Grönvall 
The study of satellite sea-ice monitoring was made as a joint Finnish- Norwegian- Danish effort and was an 
application proof-of-concept study within the CEO (Centre of Earth Observations, Ispra, Italy) pathfinder phase 
on sea-ice applications. The participants were the FIMR from Finland, the Nansen Environmental and Remote 
Sensing Center from Norway and the Greenland Ice Service of the Danish Meteorological Institute from 
Denmark. The study was 100% financed by EU and was started in June 1995 and completed in February 1996. 
The overall objective of the study was to study the application of satellite data in sea-ice monitoring in order to 
support the CEO requirement capture and concept design. The study acted as a model for the key functionalities 
and concepts for the CEO and focused on the following specific objectives: 
® use of the CEO European Wide Service Exchange System (EWSE) in the application, 
® identification of problems restricting the use of data, information and services, 
® identification of potential new users; proposing a method to solve deficiencies and satisfy the user's needs, 
® test and verification of the proposed solution 
® evaluation of the success of the increased usage of EO data/information/services. 
During the study two interim reports and a final report (Sandven et al. 1996) were published. 
5.9 Ecosystem studies in Cheshskaya Bay (southeastern Barents Sea) in 1995 
Responsible scientists: Henrik Sandler and Lars Grönlund 
The ecological study of Cheshskaya Bay in 1995 is a continuation of the baseline study of the entire Pechora 
Sea area, which started in 1992. The goal of this study was to obtain information on the plankton production, 
the distribution of the plankton communities and the quantity and spatial distribution of the zoobenthos as well 
as the hydrographical, chemical and sedimentological regime affecting the ecosystem. 
Cheshskaya Bay was studied jointly by the Finnish Institute of Marine Research and the Murmansk Marine 
Biological Institute, Russia on a joint cruise with the Russian r/v Geofizik, The Cheshskaya Bay study was 
reported in 1996. 
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Fig. 9. The study area with the sampling stations. 
Plankton 
The goal for the pelagic study was to investigate the plankton production in the open parts of the Cheshskaya 
Bay. A high-resolution measurement strategy was adopted for measuring the phytoplankton biomass in the 
different parts of the bay. This was achieved with a flow-through system, acquiring data during ship movement 
and giving a spatial resolution of about 700 m to the samples. Combined with a fixed station net, where the 
following parameters were measured, Cheshskaya Bay was covered in three dimensions. The parameters 
measured at the fixed stations included CTD measurements (salinity, temperature and chlorophyll a), water 
chemistry (phosphate, nitrate, nitrite, silicate, total phosphorus and nitrogen), phytoplankton abundance and 
species composition, as well as zooplankton abundance and species composition . 
Fig. 10. Surface salinity in Cheshskaya Bay in July 1995. 
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Fig. 11. Concentrations of chlorophyll a in the surface water of Cheshskaya Bay in July 1995. 
During the time of the study the open and western parts of Cheshskaya Bay were almost depleted of dissolved 
nutrients. On the eastern side, silicate and phosphate were introduced to the pelagic ecosystem via the outflow 
of fresh water. Nitrate was brought into the bay with the Atlantic water penetrating into Cheshskaya Bay 
mainly on the eastern side of the mouth region. The southern central parts of Cheshskaya Bay were poorer in 
phytoplankton, while the highest abundances were reached in the shallow coastal areas in the west and north-
west. The zooplankton community inhabiting the bay was rather impoverished with respect to taxonomic 
diversity and consisted of only a small number of the mero- and euplanktonic taxa. 
Zoobenthos 
The aim of the zoobenthos study was to get reliable modern quantitative information about the spatial 
distribution and structure of the zoobenthos communities. The distribution of the zoobenthos was also 
correlated to the sediment structure in the bay. Cheshskaya Bay, located in the south-eastern part of the Barents 
Sea represents a typical marginal embayment of marine character, with a rather moderate continental runoff 
influencing mostly peripheral and near-shore parts of the basin. Hard sediments, consisting of different sized 
sands with variable fractions of gravel, pebbles and mollusc shell gravel, predominate in the bay. The 
occurrence of soft bottoms is an exception. Suspension-feeding benthos, that can obtain their food from the 
circulating water masses in the absence of the vertical sedimentation of organic particles, dominated the fauna 
strongly. 
Our results allow an increase in the species list of the zoobenthos in Cheshskaya Bay from 185 systematic taxa 
to 437 taxa. The diversity of the fauna in Cheshskaya Bay show that, in spite of the high richness of species in 
most parts of the bay, there are areas with unfavourable conditions for the bottom fauna. In the south-eastern 
parts the salinity decrease in the subtidal areas to c. 20 %00 due to the inflow of fresh water from rivers causes a 
decrease in the diversity. An area with low zoobenthos abundance and biomass values was observed extending 
from the south-east to the north-west, while clearly higher values were observed to north-east and south-west. 
The community analysis separated five different bottom communities in the sublittoral zone of the bay. 
Previous studies in the 1920s and 1960s described only two different communities. Our communities, with a 
dominance of Nematoda, Polychaeta and Spongia, were not observed earlier. 
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Fig. 12. Distribution of zoobenthos biomass (g/m2 formalin wet weight) in Cheshskaya Bay in July 1995. 
5.10 Development and maintenance of field and laboratory work; commissioned analysis work 
Responsible scientist: Matti Perttilä 
The overall laboratory maintenance work includes the general running of the laboratory and the practical 
quality control of both the field work and the laboratory procedures. The annual quality inspection was carried 
out by the Finnish Institute of Accreditation. 
Field work, especially sediment sampling, is based on precise and accurate positioning. Many of the present 
stations for water and sediment sampling have been assigned geographical coordinates based on historical 
Decca coordinates, and field work usually starts with a time-consuming search for a suitable depth and bottom 
structure. To reduce this, the present stations for sediment sampling are scanned with an echo-sounder, and a 
detailed bottom topography map is produced combining the bottom depth with the ship's navigation data. With 
the aid of the echogram information on the sediment structure, bottom topography and test cores, the most 
representative positions are selected for future sampling. 
FIELD WORK ACTIVITIES IN 1996 
In 1996 r/v ARANDA was at sea on research cruises for 158 days. For an additional 31 days ARANDA en 
route from Cape Town to Helsinki for the FINNARP-95/96 cruise in the Weddell Sea. During the FINNARP 
cruise a chartered research vessel Victor Buinitsky substituted for Aranda in Baltic Sea research. Sampling at 
strongly ice-covered monitoring stations was made by helicopter. 
The FINNARP 1995/96 cruise was a Joint Nordic Expedition with participants from Finland, Norway and 
Sweden. The research programme of FINNARP 1995/96 included chemical, geological, physical and 
meteorological studies in the Weddell Sea. 
In the Baltic Sea the focus of the research cruises was in the Gulf of Finland. A series of cruises was organized 
to study the benthic processes of carbon and nitrogen in the sediment (Cruises 1, 3, 7,11 & 16). One cruise 
(Cruise 9) was specialized for studies of current and CTD measurements in the Gulf of Finland for model 
verifications. At the entrance to the Gulf of Finland the hydrodynamic regulation of cyanobacterial blooms with 
a special interest in turbulence (Cruise 10) was investigated. 
The annual chemical and biological BMP monitoring cruises (Cruises 1 & 12) were made in January-February 
and in August, and they included the Gulf of Bothnia, the Gulf of Finland and the Baltic Proper. There was still 
special interest in following the development of oxygen and nutrient conditions after the salt water inflow 
through the Danish Straits in 1993. The BMP-monitoring of the bottom fauna took place in June, as in earlier 
years (Cruises 6 & 8). The cruise programme included measurements of the oxygen concentrations in near- 
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bottom water and the Finnish part of the international DYNAMO project (Dynamics through natural and 
anthropogenic causes of marine organisms). 
In November and December Aranda underwent overhaul, when the insulation of the laboratories was 
refurbished. 
Cruise Period Stations Chief Scientist 
R/V VICTOR BUINITSKY 25 January - 17 February 63 Mäkelä / Haahti / Perttilä 
HELICOPTER 5 March - 21 January 7 
R/V ARANDA 
Finnarp 1995/96 5 January - 1 March 62 Launiainen 
2 17 - 19 April 4 Vainio 
3 22 - 26 April 4 Mäkelä 
4 7 - 10 May 3 Tulkki / Perttilä 
5 21 - 23 Ma 4 Korhonen 
6 27 Ma - June 32 Andersin 
7 3 - 12 June 7 Ku • arinen 
8 13 - 20 June 29 Andersin 
9 24 June - Jul 194 Alenius 
10 15 - 27 Jul 66 Kononen 
11 5 - 16 Au_ust 6 Ku•arinen 
12 21 Au:ust - Se tember 17 Kuosa / Tulkki 
13 9 - 13 Se•tember 21 Hietala 
14 16 - 20 Se•tember - Tulkki 
15 8 - 18 October 32 Perttilä 
16 21 October -1 November 8 Haahti 
Quality Assurance 5 November 1 Tulkki 
SUPPORTING ACTIVITIES 
1. FIELD AND SERVICE GROUP 
Responsible scientist: Osmo Korhonen 
The primary duty of the Field and Service Group (FSG) is to take care of the oceanographic measurement 
equipment and to take part in different kinds of field services such as the cruises of R/V Aranda. The FSG also 
handles the storage of heavy equipment and co-ordinates the usage of the Institute's transport vehicles. 
During the first two months of 1996, the extensive programme of FINNARP 95/96 was completed: the staff of 
the FSG took part in this project by installing and maintaining various research equipment. 
The staff of the FSG took part in all the cruises of R/V Aranda in 1996 and carried out several deployments of 
current meters and sediment traps. 
Furthermore the staff of the FSG took care of the servicing, installation and maintenance of the water level 
stations of the Institute. This also included the precise levelling of the tide gauges. 
2. LIBRARY AND INFORMATION SERVICES 
The library of the Finnish Institute of Marine Research is a national special library for its field and nowadays 
has an established position in the library net of Finland. Information and library services are also available to 
the public. 
The library's activities in 1996 have been characterized by efforts to promote the dissemination of information 
in electronic form and make it better available. The library's own databases were searchable in pc's within the 
Institute.Services offered by the Internet have been brought into use in information searching, acquisition and 
in interlibrary loans services. 
Attention has been paid to the training of end-users of cd-rom databases and the library's online catalogues. In 
the library there were five different cd-rom databases in customers' use. The library's own databases consist of 
three bibliographic databases, one for acquisition and one for the addresses of the library exchange partners. 
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The acquisition of library material in 1996 was 1100 volumes; the size of the collection at the end of ther year 
amounted to about 50 500 volumes, when monographs and journal volumes are included. Lending activities 
registered 5100 loans. The information service made about 450 literature searches or gave information on a 
specific matter. 
In addition to its normal activities, the Library also took editing responsibility for the publication of the Finnish 
Marine Research and Meri- Report series of the Finnish Institute of Marine Research, the Annual Report and 
the Research Plan of the Institute. The delivery and sale of FIMR publications and reprints were also part of the 
duties of the library. 
In 1996 a big change took place in the publication policy of the FIMR. Publication of the scientific series 
Finnish Marine Research ceased, the last volume being no. 265. The Institute started to publish a new journal, 
called Boreal Environment Research in cooperation with six other Finnish organizations. 
3. COMPUTER SERVICES 
In 1996 the www-pages of the Algaline-project were published on the web-server of the FIMR (URL, 
http//:www.fimr.fi/). 
In the Institute a new database-(novell)server was brought into service and tests with both Interbase and Notes 
databases were started. R/V Aranda's network was upgraded to a twisted pair network. 
The Aralab-program was maintained and minor fixes were made. 
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